The aim of this paper is to show experimentally the possibility to assess acoustic pressure holograms using a light membrane and a scanning laser vibrometer. The velocity of a light membrane placed in an acoustic field can be measured without contact by means of a laser vibrometer. The ideal membrane must be optically reflective, acoustically transparent (as light as possible), impermeable, and mounted without tension. The measured velocity is equal for continuity reasons to the normal acoustic velocity, but differs from the acoustic velocity without the membrane because the membrane is never completely transparent to acoustic waves. A mass effect can be taken into account to correct this difference. Then, the acoustic pressure holograms can be deduced from velocity holograms using the 2D Discrete Fourier Transform. An experimental validation is carried out, acoustic pressures identified from laser measurements are compared to microphone measurements, with a very satisfying match over a wide frequency range.
Introduction

1
An acoustic pressure hologram is generally acquired by using a moving micro-2 phone (with a reference sensor) or a microphone array. The aim of this paper 3 is to show experimentally the possibility to assess acoustic pressure holograms 4 using a light membrane and a scanning laser vibrometer. The technique is 5 based on the insertion of a light membrane in the studied acoustic field and 6 on the measurement of its velocity by scanning its surface using a laser vi-7 brometer. The possibility to measure the acoustic velocity in the air using 8 a membrane has been investigated in a previous work [1] , and the theory of 9 membrane-based holography is proposed in a second paper [2] . The main dif-10 ficulty of the approach is that the membrane modifies the sound field : the 11 membrane velocity (equal for continuity reasons to the normal acoustic ve-12 locity) is not equal to the normal acoustic velocity that would have existed 13 without it. The aim of the previous works was to show the possibility to cor-14 rect the membrane velocity to virtually remove its mass, for a plane wave in 15 normal incidence [1] or for any kind of wave [2] . The aim of the present study 16 is to show the possibility to obtain acoustic pressures from membrane velocity 
z being the direction normal to the measurement plane, 
where The velocity-to-pressure transformation, applying the Euler equation to the (n, m) component of the 2D DFT, is given by
This operation is well-posed for high spatial frequencies, because of the division in a plane parallel to the one defined by the 3 openings of the studied source.
83
The membrane is maintained by a frame, without tension. The velocity of the 
Effect of the k-space averaging of the velocity-to-pressure operator
89
The pressure obtained using the velocity-to-pressure operator given in Eq. (3) 90 is drawn in Figure 1 , averaged on the whole measurement grid (384 points), Fig. 1 . Averaged acoustic pressure identified using the measured membrane velocity, using the non averaged (---) and averaged (-) velocity-to-pressure operator .
92
fect of the k-space averaging operation is clear in Figure 1 . The result of the 93 non-averaged transformation exhibits strong non-physical peaks at several fre- 
103
The corrected pressure is very close to the measured acoustic pressure without 104 the membrane, illustrating the possibility to virtually remove the membrane,
105
and to precisely assess the acoustic pressure that would have been without it.
106
The measured velocity, only corrected by the acoustic impedance of the plane 107 wave ρc, is also given in the same figure, to show the combined effect of the 
